In this paper introduced the concept of generalised lattice ordered group (gl-group) in such a way that every l-group is a gl-group but the converse is not true. Proved that every gmsl-group (gjsl-group) is a glgroup. Obtained necessary and sufficient condition for the lexicographic product of two non-trivial directed po-groups to be a gl-group.
Introduction
Murty and Swamy [3] introduced the concept of generalised lattice. In [4] , the author developed the theory of generalised lattices by proving several results in generalised lattices which are true in case of lattices and those are unable to prove in posets. The theory of lattice ordered groups (l-groups) is well known by chapter XIII of [1] . In this paper section 2 contains preliminaries which are taken from the references [1] , [3] and [4] . In section 3 we introduced the concept of generalised lattice ordered group (gl-group) and gave an example of a gl-group which is not an l-group. Proved that every gmsl-group (gjsl-group) is a gl-group. In section 4 proved that the lexicographic product G • H of two non-trivial directed po-groups is a gl-group if and only if G is a chain and H is a generalised lattice. It is observed that if P is a generalised meet (join) semilattice, then for
Preliminary Notes
) and the elements of B are mutually incomparable and the set is denoted by ML(A) (mu(A)).
Definition 2.4 ([4]
) Let P 1 , P 2 be generalised lattices. A map f : P 1 → P 2 is said to be a homomorphism if it is both meet as well as a join homomorphism.
gl-groups Definition 3.1 A system (G, + ≤) is called a gl-group (= generalised lattice ordered group) if (i) (G, ≤) is a generalised lattice, (ii) (G, +) is a group and (iii) every group translation x
Similarly we can define gmsl-group (= generalised meet semilattice ordered group) and gjsl-group (= generalised join semilattice ordered group).
Observe that: Every l-group is a gl-group. Every gl-group is a directed group. Every finite po-group is completely unordered. In an infinite po-cyclic group G, if the generating element is comparable with the identity element then G is a chain.
Example 3.2
Let G = {na | n ∈ Z} be an infinite cyclic additive group generated by an element a. Define an ordering relation ≤ on G such that for each n ∈ Z, na is incomparable to (n + 1)a and covered by both (n + 2)a and (n + 3)a.
Then (G, +, ≤) is a gl-group but not an l-group. The diagram of this can see in fig(1). Observe that this gl-group is distributive (see definition 2.2 of [4]).
In any gl-group G, every group translation x → a+x+b is a homomorphism and hence an automorphism. For, every such translation is a bijection and satisfies x ≤ y ⇔ a + x + b ≤ a + y + b, therefore by theorem 4.5 of [4] it is a homomorphism. 
Theorem 3.3 Let (G, + ≤) be a system satisfying (i) and (ii) then (iii) if and only if each one of the following distributive laws: for
This gives s = 0. Therefore ML{a, b + c} = {0}. Similarly we can prove (vii).
Theorem 3.5 In gl-group we have the following properties. (viii)
By using the properties (xi) and (xii) we can prove the following theorem.
Theorem 3.6 In a commutative gl-group we have the following properties.
(xiv) z ∈ ML{a, b} ⇒ a + b = z + w for some w ∈ mu{a, b} (xv) z ∈ mu{a, b} ⇒ a + b = z + w for some w ∈ ML{a, b}. 
Lemma 3.8 A po-group G is a gl-group if and only if mu{a, 0} exists for all a ∈ G if and only if ML{a, 0} exists for all a ∈ G.
Proof: Let G be a po-group and suppose mu{a, 0} exists for all a ∈ G.
are mutually incomparable, mu{a, b} exists and equal to {z 1 + b, z 2 + b, · ··, z n + b}. By (viii) ML{a, b} exists. Therefore G is a generalised lattice and hence a gl-group.
Lemma 3.9 Let (G, +, ≤) be a system satisfying (ii) and (iii). If (G, ≤) is a generalised join (meet) semi lattice then G is a gl-group. i.e., every gjslgroup (gmsl-group) is a gl-group.

Theorem 3.10 A system (G, +, ≤) is a gl-group if and only if it satisfies (ii), (G, ≤) is a generalised join (meet) semi lattice and the distributive law (iv) (or (v)) holds in G.
Lexicographic product of gl-groups
By [1] , the lexicographic product of two po-groups G and H, G•H = {(x, y) | x ∈ G, y ∈ H} is also a po-group w.r.to + and ≤ satisfying (x, y) + (x , y ) = (x + x , y + y ) and (x, y) ≥ 0 ⇔ x > 0 or x = 0 and y ≥ 0.
A non-trivial po-group can not have universal lower(upper) bounds. This gives the following result. 
Theorem 4.1 The lexicographic product G • H of two non-trivial directed po-groups is a gl-group if and only if G is a chain and
